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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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PROSPECTS FOR RATIONAL USE OF MINERAL RESOURCES
OF THE DZHAKSY-KLYCH DEPOSIT, THE ARAL REGION

Abstract. Rational use of mineral resources is becoming an important task for the development and economic
growth of Kazakhstan. The purpose of the research was to study the state of salt-containing raw materials to
determine the prospects for rational use of mineral resources of the Dzhaksy-Klych Deposit, one of the salty halite
lakes of the Aral region. Exploration studies have shown that the Deposit is layered, where the halite layer is
underlain by a sulfate layer: astrakhanite, mirabilite, tenardite, located on a layer of silt, the bed of salt deposits is
dark brown clays, less often - clay Sands. Mineralogically, the halite formation is represented by, %: halite —
90-96, epsomite -1,2-2,6, mirabilite -0,2-1,9, gypsum-0,2-1,4. The production of table salt results in waste containing
65.5% chlorides, 24.5% sulfates, 6.5% sodium carbonates, and 3.5% sodium silicates, which can be used for
pharmaceutical and medical purposes. Bottom silty mud by its origin and chemical composition belongs to the
mainland silt-sulfide type and can be used for Spa and balneological treatment. The reserves of sulphate salts in the
field are significant, with the average thickness of the sulphate reservoir in the southern basin being 0.87 m, and in
the Northern basin 0.91 m. Intergranular and surface brine containing sodium and magnesium chloride-sulfate salts is
of particular interest. Analysis of the state of mineral resources of the Dzhaksy-Klych Deposit revealed prerequisites
for expanding the range of opportunities for using salt-containing raw materials. A promising direction for the
development of the mineral resource base is the production of soda based on sodium chloride, as well as the
production of a commercial product based on sodium sulfate and magnesium chloride. Microbiological examination
showed the presence of non-pathogenic forms of halophilic bacteria in the salt-containing raw materials, which
indicates safety for use in pharmaceutical and medical practice. In the Aral sea region, there is every reason for the
development of the cosmetology industry, where a wide range of cosmetology and pharmaceutical products can be
produced based on a combination of salt-containing and local vegetable raw materials.

Key words: Dzhaksy-Klych Deposit, salt-containing raw materials, halite salt, sulfate salt, brine, natural
resources.

Introduction. One of the main riches of the Republic of Kazakhstan is the mineral resource base.
Assessment of natural resources, their reserves, extraction and rational use is becoming an important task
for the development and economic growth of our state. It should be noted that the rational use of natural
resources, including the mineral resource base, implies the most complete extraction of all valuable
components with the least change in the resource potential and the state of the environment (Luneva E. V.,
2017). Kazakhstan has a developed mineral resource base, while the Republic ranks sixth in the world in
terms of mineral reserves. According to international experts, the value of the proven balance reserves of
the main types of minerals is 10 trillion us dollars. According to E. G. Karibayev (2014) the Republic of
Kazakhstan has significant forecast resources of oil — 17 billion tons, iron — 148 billion tons, manganese —
4.7 billion tons and chromite ores — about 3 billion tons, copper — 182 million tons, lead — 108 million
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tons, zinc 220 million tons, bauxite — 1.2 billion tons, tungsten — 4.8 million tons, molybdenum —
6.2 million tons, gold — 15 thousand tons, nickel — 4.8 million tons, titanium — 291 million tons, tin —
1.7 million tons, uranium — 600 thousand tons and coal 90 billion tons. Attracting investment in the
development of the mineral resource base of Kazakhstan contributed to the republic's entry into the top ten
countries both in terms of mineral reserves and the development of new deposits.

In the future, the forecast reserves of minerals, which can include deposits of various salts, are of
great importance. The Aral sea and the system of lakes located around it represent a mineral resource base
of various salt-containing raw materials, ranging from various types of salts to types of brine, silt and,
importantly, waste after processing of the initial salts. Of particular interest is the Dzhaksy-Klych salt lake,
which has become a salt deposit as a result of drying up. Despite the long history of studying lake systems
and the Aral sea itself, a number of established parameters of the chemical, mineralogical and
microbiological composition of the Dzhaksy-Klych Deposit require additional research. This need is
dictated by the search for rational use of the entire potential of the mineral resource base.

In this regard, the purpose of the research was to study the state of salt-containing raw materials to
determine the prospects for rational use of mineral resources of the Dzhaksy-Klych Deposit.

Objects and methods of research. The object of the study was the Dzhaksy-Klych Deposit, located
in the North-Eastern Aral sea region, northeast of the Sary-Chaganak Bay of the Aral sea, 15-20 km from
the railway station and occupies the Dzhaksy-Klych hollow (figure). In addition, the research uses salt-
containing raw materials of the deposit: halite, sulfate, magnesium, mixed salts, brine, silt.

YCNOBHBIE OBOIHAYEHHA

KONTYD TOpHOID 01308 i ero Towks

Map location of the deposits Dzhaksy -Klych

The area of the Northern basin with islands is 19,2 1km?, without islands — 18,97 km?. The area of the
Southern basin is more than 35 km® (without islands). The area of the deposit belongs to the zone of
deserts and semi-deserts, where the average annual precipitation is 126-182 mm, falling in dry years to
64-70 mm.

Exploration work was carried out by “Onyx-R” LLP on the order of “Araltuz” JSC. In 2017-2019,
an exploration network of 300x400m (Northern basin) and 400x400m (Southern basin) was used for field
exploration, with maximum overlap with the workings of the predecessors. The field was studied to a
depth of by drilling wells. The drilling depth is determined by the peculiarities of the geological structure
and was 0.3-6.1 m. Exploration drilling volumes totaled 392 wells (847.5 m), including 252 wells
(494.5 m) in the Southern basin and 140 wells (352.5 m) in the Northern basin. The core yield from
exploration wells was 100%.
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Drilling was carried out by UKB-12/25 "Pombur" and "Strong Hydro 21PU" drilling rigs using the
core method with graphite crowns without flushing. The drilling diameter of ordinary wells is 93mm. The
representativeness of the main core testing for exploration wells with a drilling diameter of 93mm is
controlled by sampling core samples from control wells with a larger diameter of 151mm.

The volumetric weight was determined from the surface by excavating the salt pillars by clogging a
pipe with a diameter of 219mm with an internal diameter of 201lmm, a length of 400mm and a massive
square head. A total of 126 volume mass determinations were made during the exploration period,
including 72 determinations in the Southern basin and 54 in the Northern basin.

Methods of differential thermal analysis and differential scanning calorimetry were used to study the
chemical, mineral, and mineralogical compositions of salt-containing raw materials. The analyses were
carried out at the A. Mickiewicz state University of Poznan (Poland).

Microbiological examination was carried out according to the methods accepted in Microbiology
with isolation of microorganisms on the nutrient media with a content of 1.0% NaCL: heterotrophs —on
MPA, enterobacteria —on Endo-Ploskirev medium, micromycetes-on Chapek medium.

Statistical processing. Experiments were carried out five times in repetition, calculate the standard
deviation at 0.95> P> 0.80. Statistical processing was performed using the statistical software package
Microsoft Excel on a PC «Pentium-1V». By the number of measurements and in general diagnostic group
determined the arithmetic mean (Schabenberger O. and Pierce F.J., 2002). In some cases, statistical
processing of results to represent averaged data does not show the entire range of primary data obtained,
so the data series is shown in the "from" and "to" variants.

Research results. The Dzhaksy-Klych Deposit is confined to modern lake deposits. All salt lakes of
the Deposit are divided into three main types according to their regime, composition of salt deposits and
genesis features: mirabilite, tenardite and halite. The Southern and Northern basins of the Dzhaksy-Klych
Deposit are considered to be halite lakes. The salt deposit has a plast-like shape and is surrounded by a silt
"pillow"on all sides. The top layer is always represented by halite. The halite layer is mainly underlain by
a sulfate layer: astrakhanite, mirabilite, tenardite, and less often others, which is underlain by a layer of silt
below. The bed of salt deposits is dark brown clay, less often- clay sands. Measurements and calculations
showed that the volume weight of halite is 1.28+0.10 t/m’. Averaged data on the component composition
of the Northern/Southern basins are as follows, %: NaCl - 92.23/92.27; Ca -0.46/0.74; Mg - 0.64/0.40;
SO, -2.4/2.4. mineralogical characteristics of the halite formation are presented, %: halite —
90-96, epsomite -1.2-2.6, mirabilite -0.2-1.9, gypsum-0.2-1.4.

Using differential thermal analysis and differential scanning calorimetry, it was found that the initial
salt-containing raw materials of the Dzhaksy-Klych Deposit contain NaCl , Na,CO;, CaSO,%x2H,0,
Na,S0,4, Na,SiO4. Some samples contain minerals of a more complex structure such as astrakhanite
(NayMg(S0Oy), *4H,0). Some salt samples are a mixture of halite (NaCl), astrahanite, magnesium sulfate
hexahydride (MgSO,4 x6H,0), gypsum (CaSO,x2H,0), and sodium sulfate (Na,SO,), presumably in the
form of mirabilite (Na,SO, x4H,0).

Microbiological examination showed the presence of mobile halophilic heterotrophic rod-shaped and
coccoid bacteria in samples of halite salts taken from depths of 0-10 cm. The largest number of bacteria
(103 CFU/g) was found in samples taken along the coastline, and a pattern was observed for reducing the
number of bacteria to 10-10%> CFU/g as the distance from the coast to 10-12 m.

Of interest are the waste products of table salt production from this deposit, which contain 65.5%
chlorides (NaCl), 24.5% sulfates (CaSO4x2H,0 and Na,SQO,), 6.5% sodium carbonates (Na,CO;), and
3.5% sodium silicates (Na,SiO,).

In addition, the deposit has a large reserve of bottom silty mud, which by origin and chemical
composition belongs to the continental silt-sulfide type, which includes sand, clay, iron sulfurous
compounds, colloidal substances of mineral and organic origin. The amount of water varies between
37.54£3.5%. The ionic composition of the mud liquid phase solution is: sodium — from 1.99 to 18.12%;
sulfate - ion from 25.7 to 44.23%.; calcium - from 1.11 to 2.16%.; magnesium — from 3.89 to 4.24%.;
potassium — from 0.78 to 1.11%.; carbonate-ion— from 0.22 to 0.57%.; chlorine— from 1.89 to 3.11%. In
addition, it contains a large number of trace elements.

The average thickness of the sulphate reservoir in the Southern basin is 0.87+£0.05 m, and in the
Northern basin 0.91+0.06 m. The mineralogical composition is represented by,%: halite (from 0.7 to 70),
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astrakhanite (from 10 to 50), epsomite (from 1 to 30), kizerite(from 0.9 to 30), mirabilite (from 0.2 to 30),
tenardite (from 0.3 to 65) and gypsum (from 0.2 to 10). The ionic composition is represented by chlorides,
sulfates, bicarbonates, potassium, sodium, magnesium and calcium with a predominance in the
Southern/In the Northern basin, sulfate ions 36.58/37.21 %; chloride ions -20.95/19.09%; sodium -
19.38/18.49%. In the mineral composition of a sulfate formation consisting of Ca(HCOs),, KCI, NaCl,
MgCl,, CaSO4, MgS0O,, K,SO4 Na,SO, dominate, respectively, Southern/Northern basins - NaCl
(34.19/30.89 %), MgSO, (25.28/25.49%); Na,SO,4 (19.35/18.8%). Of particular interest is brine, a
concentrated salt solution that permeates salt deposits. Brine density: 1.15-1.40 g/cm’ at temperatures
from +7°C to -16°C. Hydrogen indicator (pH) — of 6.79 and 7.33. The salinity of the brine — 299,29-428,18
g/dm’. To study the amount of brine evaporation, two evaporators for brine and fresh water were installed
in each of the pools (Northern and Southern). Measurements and calculations showed that in the Northern
basin , the volume of brine evaporation per day is 3.343 I/m?, in the Southern basin - 4.020 I/m?, while the
annual volume of brine evaporation in the basins is, mln.m’: Northern basin — 20.26; Southern basin -
53.41 (table).

Chemical composition of intercrystal brine of the Dzhaksy-Klych Deposit

Content
Ne Components Southern basin Northern basin
from to average from to average
Tons, mg/dm’

1 Na' 57000 81250 54446 49500 79700 61176
2 K 668 8830 6695 2680 13060 49500
3 Ca’ <2 <2 <2 <2 <2 <2

4 Mg** 23104 52288 42020 11552 51072 37088
5 CO,” <8 <8 <8 <8 <8 <8

6 HCOy 439 1025 787 275 1495 859,8
7 Cr 163102 207423 184598 161329 187922 172897
8 SO~ 3787 80097 37613 13994 67914 45208

The mineral composition of both types of brine differs only in the magnesium component and is
represented by the following characteristics of intercrystal/surface brine in the Southern basin, %: KCI -
1.28/0.8; NaCl - 13.92/18.61; MgCl, - 12.3/7.48; MgSO, - 5.26/2.99. In the Northern basin,%: KCI -
1.49/0.99; NaCl - 15.51/18.97; MgCl, - 10.85/6.97;, MgSO, - 4.65/3.0. The absence of Ca(HCO;),,
K, SO4, Na,SO,, and CaSQy in all samples. In the brine selected from the halite formation from a depth of
0.3 m, bacterial microflora was observed, represented by small halophilic coccoid and rod-shaped mobile
bacteria.

Halite reserves were calculated for the Northern basin in categories B+C; — 17520. 87 thousand tons
(NaCl-92.19%), for the Southern basin these indicators are higher — 30239. 75 thousand tons (NaCl-
92.26%). In the Northern basin, the bottom layer halite reserves are classified as off — balance sheet in
categories C;-3 687.17 thousand tons (NaCl-83.44%). Established reserves for brine: for the Northern
basin in categories C; — 11,822,0 thousand m3 with a NaCl content of 15.51% and for the southern basin
in categories C; - 21,899,1 thousand m® with a NaCl content of 13.92%. Stocks taken as off-balance - it
supplies the mixed sulfate salts - the Northern pool C; — 17 520.87 thousand tons, for the Southern pool
C; —39567.88 thousand tons. Revealed that the reserves of halite resume number: for the Northern basin —
343.4+30.3 thousand tons per year, for the Southern basin - 393.59+35.3 thousand tons per year.

Discussion. Currently, only halite salt is widely used, while “Araltuz” JSC produces a wide range of
products of more than 39 names that meet regulatory requirements (SanPiN 2.3.2.560-96 (4.01.047-97),
ST RK GOST R 51574-2003, Iskakov T. U. et al., 2020). However, rational use of the mineral resource
base of the Dzhaksy-Klych Deposit implies expanding the range of possibilities for using salt-containing
raw materials in addition to obtaining an assortment of sodium chloride products. A promising direction
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for the development of the mineral resource base is the production of soda based on sodium and
magnesium sulfates, chloride and mixed salts (Yuan F., et al., 2020). Unfortunately, such a resource as
salt-containing raw materials: salt, silt, brine is not used by any of the Kazakh companies that produce
cosmetology products. Despite the well-known antiseptic and bleaching properties of salt, saturation of the
skin with minerals, macro and microelements, acceleration of regeneration of damaged integuments and
stimulation of the autonomic nervous system, this component is undeservedly overlooked (Panova O.,
2012). The use of salts and mud from the Dead sea, lakes in France and Gabon for cosmetic purposes is
known (Portugal-Cohen, M. et al., 2009, Eba, F et al., 2010), studies have been conducted related to the
use of Dead sea mineral water to protect the skin from air-polluting ingredients (Portugal-Cohen, M., et
al.,2017). Laboratory experiments have shown that the salts, brine, and clay of lake Dzhaksy-Klych have a
detrimental effect on hydrobiont organisms, including pathogenic microflora (Issayeva et al., 2018).
According to the results of microbiological studies conducted on various salt-containing sources, the
microflora is characterized by a wide variety of halophilic forms of viruses(Emerson J. B. et al., 2013),
bacteria (Jioang H. et al., 2007; Lee and Lee, 2014, Kemp B. L. et al., 2018), micromycetes and protozoa
(Haner G. and Rogerson A., 2005).

Despite the revealed heterotrophic microflora in salt-containing raw materials, according to numerous
studies (Litshfield, 2011; Canfora L. et al, 2017). Research is continuing on the effect of salt-containing
raw materials on various parameters of age-related skin. The interfacial distribution of boric acid between
aqueous solutions and modified cellulose was studied (Sarsenov et al., 2018). For rational use of the entire
potential of the mineral resource base, it is necessary to take into account the plant resources of the region.
Currently, 342 species of vascular plants belonging to 43 families and 170 genera have been registered in
the Aralkum desert in Kazakhstan. The leading families are: Chenopodiaceae (83 species), Asteraceae
(45), Brassicaceae (32), Fabaceae (22), Roaceae (19), Boraginaceae (13), Suregaseae (5), Ariaceae (5).
Among the life forms, annuals (41.5%), herbaceous perennials (31.9%) and shrubs (16.7%) predominate.
Studies by L. A. Dimeeva and I. Pankratova (2011) showed that the flora of the Aral sea coast includes
414 species belonging to 43 families and 192 genera. We have compiled a summary of the flora of
medicinal plants of the Aral sea region, represented by 56 plant species of which 25% belong to the
families Asteraceae, Poaceae 32%, Amaranthaceae 22%, Tamaricaceae 21%. The complete composition
of phenolic compounds of a number of medicinal plants, including a list of about 200 compounds, was
studied. More than 10 prototypes of cosmetic products have been developed, including bath salts, scrubs,
masks, soaps, etc., and their effect on the condition of different skin types has been studied. The
preliminary results show the prospects of using domestic salt-containing and plant raw materials and the
need for further research in the rational use of the entire potential of the mineral resource base of the
Dzhaksy-Klych Deposit and the surrounding area. The combination of plant and salt resources will allow
you to develop a wide range of cosmetic products for baths, lotions and rinses. The obtained information
provides a basis for predicting the prospects for the use of salt-containing and plant resources in Spa and
balneological treatment and the creation of cosmetology production for the innovative and industrial
development of the Aral sea region.

Conclusion. As a result of geological exploration studies, it was revealed that the halite layer in the
Northern and southern basins of the field is underlain by a sulfate layer: astrakhanite, mirabilite, tenardite,
and less often others, which is underlain by a layer of silt below. The bed of salt deposits is dark brown
clay, less often- clay sands. Mineralogical characteristics of the halite formation are represented by halite,
epsomite, mirabilite, and gypsum. Waste from the production of table salt contains 65.5% chlorides,
24.5% sulfates, 6.5% sodium carbonates, 3.5% sodium silicates, which can be used for pharmaceutical and
medical purposes. The Deposit has a large reserve of bottom silty mud, which by origin and chemical
composition belongs to the mainland silt-sulfide type and is applicable for Spa and balneological use. The
Dzhaksy-Klych Deposit has significant reserves of sulfate salts, intercrystal and surface brine. The
analysis of the state of the mineral resource base of the Dzhaksy-Klych Deposit showed a wide range of
possibilities for using salt-containing raw materials. A promising direction for the development of the
mineral resource base is the production of soda based on sodium chloride, as well as the production of a
commercial product based on sodium sulfate and magnesium chloride. Microbiological examination
showed the presence of non-pathogenic forms of halophilic bacteria in the salt-containing raw materials,
which indicates safety for use in pharmaceutical and medical practice.
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In the Aral sea region, there are all prerequisites for the development of the cosmetology industry,
where a wide range of cosmetology products can be produced on the basis of salt-containing and local
plant raw materials, which will not only make rational use of the mineral resource base of the Dzhaksy-
Klych Deposit, but will also help reduce social tension in the region by creating additional jobs.
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APAJT OHIPIHJEI'T 2)KAKCbI KbIBIIII KEH OPHBIHBIH MUHEPAJIJIbI HIUKI3AT
PECYPCTAPBIH YTBIM/IbI ITAUJAJIAHY IEPCHHEKTHUBAJIAPBI

AHHoTanusi. MuHepaigpl MIMKI3aT pPECypCcTaphlH YTHIMIOB maiganany KasakcTaHHBIH OaMybl MEH
HSKOHOMUKAIIBIK 6CYi YIIiH MaHBI3Bl MiHACTKE aifHamyma. 3epTTeyIiH MaKcaThl — Apaj eHipiHIeTi TY3IbI TATUT KOl
— JKakchl KBpUIBIII KEH OPHBIHBIH MHHEpANIbl IMIMKi3aT PEeCypCTapbhlH YTHIMIBI MMalifaiaHy NepCHeKTHBaapbIH
aHBIKTAy YIIiH KYpaMblHAA TY3bl 0ap MIMKI3aTTHIH XaW-KyWiH 3eprrey. [ eonmormsanslk Oapriay 3eprreyiepi KeH
OPHBIHBIH Ka0aTThl OOJIBII KEJIETIHIH KOPCETTI, OHJa TaluT KadaThl Cylib(par KabaThIHbIH: aCTpaXaHUT, MUPAOHIINT,
TyHOa KabaTbIHAAa OpHANacKaH TEHApIWT, Kapa KOHBIP ca3, CHUPEK ca3fbl KYM TY37bl MOTiHAUICPAIH acThIHIA
xatajbl. MUHEPaTOTHsJIbIK TYPFBIIAH TAIUT Kabatel, %: ramutr 90-96, sncomut 1,2-2,6, mupadumut 0,2-1,9, rumc
0,2-1,4. Ac Ty3bIH OHIIpY HOTIDKECIHIE KypambiHaa 65,5% xmnopun, 24,5% cynbdar, 6,5% Hartpuil kapOOHATTAPHI,
3,5% HaTpuii cWIHMKaTTapbl 0ap KaABIKTap maiiaa Oosanpl, oJapisl (apMaIleBTUKAIBIK JKOHE MEIHIIMHAIBIK
MakcaTTapia madjanaHyra Oomajgsl. TeMmeHri cas3fapl OaNIIbIK IIBFY TEri MEH XHMUSUIBIK Kypambl OOMBIHIIA
MaTEepPUKTIK TYHOA — CyJIb(HI TypiHE KaTaJbl KOHE OHBI KYPOPTTHIK-OaTBHEOIOTHSUIBIK eMICY YIIiH KOJIaHAa IbL.
Ken opHeiHZars! cymbhaT TY3BIHBIH KOpHI emoyip kesmecemi, Oy perre OHTYCTIK OacceiiHi OoibIHIIA Cymb(haT
KabateiHbIH oprama Kyatsl 0,87 M, an Conrycrik 6acceitn Ooitpiamma 0,91 M kypaiigel. Hatpuit MeH MarHmiAmig
XJIOPUATI-CYIb(ATTEI TY3Bl Oap KpHCTalapaiblK >KOHE OCTTIK parc epeKile KbI3BIFYIIBUIBIK TyIbIpanbl. JKakchl
KBUTBIII K€H OPHBIHBIH MHHEpPAJIIbl MIMKi3aT pecypCTaphIHbIH JKal-KYHiH Tajnaay KypaMbIHIA TY3bl Oap MIMKi3aTThI
nmaiiianany MYMKIHAITIHIH ayKbIMBIH KEHEHTy YIIiH ayFbIIapTTapAsl aHBIKTAaIsl. MHHEpanabl IIHKi3aT 0a3achlH
JAMBITYIBIH TIEPCIIEKTUBAIBI OAFBITHI — HATPUHM XJIOPHUII HETI3IHAE cola eHIIpY, COHMA-aK HATPH CyIb(paThl MEeH
MarHuil XJOpHIi HETIi3IHAE TayapJiblK eHIM ainy. MHUKpOOHOJOTHIIBIK TEKCEpPy KypaMblHAa TY3bl 0ap IIUKi3aTTa
ranouibai OakTepUsUIAPIBIH MATOTCHII eMeC TYPJICpIHIH Ke3[eCeTiHIH alKbIHAaAbl opi Oy (papMalieBTHKAIBIK
JKOHE MEIUIMHAJIBIK NpaKTHKaaa KOJAaHYbIH Kayirncizairin Oingipenai. Apan eHipiHAe KOCMETOJIOTHSJIBIK CajlaHbl
JAMBITy YIIiH OapiblK Heri3 Oap, OHJA KypaMbIHAA TY3/bl JKOHE JKEPTUTKTI ©CiMAIK HIMKI3aTBIHBIH YilneciMi
HET131H/Ie KOCMETOJIOTHSUIBIK JKOHE (papMareBTUKAIBIK OHIMACPAiH aCCOPTUMEHTIH OHIIpYyTre OOIaIbl.

Tyiiin ce3mep: YKakchl KbUIBIIN KEH OPHBI, KYpaMbIHA TY3bl 0ap IIMKi3aT, TAIHT TY3HI, CyIb(ar TY3bl, pama,
MUHEpaIIBI MIHKi3aT PecypCTaphl.
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HEPCHEKTUBbI PAHMOHAJIBHOI'O UCITIOJIb30BAHUA MUHEPAJIBHO-CBIPBEBBIX
PECYPCOB MECTOPOXKJIEHUS 1) KAKCBI-KJIbIY, APAJIBCKNHU PETTOH

ParronansHoe MCNoONb30BaHNE MUHEPAIBHO-CHIPEBBIX PECYPCOB CTAHOBUTCS BAKHOM 3a/aueil 1l pa3BUTHS U
sKoHOMHUEecKoro pocra Kazaxcrana. Llenbio mccienoBanust ObIIIO M3yYCHHWE COCTOSHMS COJIECOICPIKAIIErO CHIPhHS
JUISL OTIPEZICTICHUSI TIEPCIEKTUB PAIlOHAIBHOIO HCIIOIb30BAHUS MHHEPAIBbHO-CHIPHEBBIX PECYPCOB MECTOPOXKIACHHMS
Jxakcel-KitbId, 0qHOro M3 COJEHBIX TaJIMTOBBIX 03€p ApalbCKOro pPervoHa. I'eosioropa3BeoyHbIE HCCAEAOBAHUS
MOKa3ajJH, YTO MECTOPOXKACHHE CIOKEHO IOCIOWHO, IIe IUIACT TaluTa IOACTWIAETCS CyNb(GaTHBIM IUIACTOM:
acTpaxaHUTOM, MUPAOMINTOM, TEHApAUTOM, PACIIOJIOKCHHOM Ha CJIO€ A, JIOKEM COJIIHBIX OTIIOKCHUH SBIISIOTCS
TEMHO-KOPUYHEBbIC TJIMHBIL, PEXXe — IIIMHUCTBIE IECKU. MUHEPATOTH4ECKH TaJITOBbIN IUIACT MPEACTABICH, %: Tralu-
ToM — 90-96, snicomurom — 1,2-2,6, mupadunurom — 0,2-1,9, runcom-0,2-1,4. B pe3ynbraTe npon3BoaACTBa IOBAPCH-
HOW coyii 00pa3yroTCs OTXOIbI, coaepkaiue 65,5% xmnopunos, 24,5% cynbdaros, 6,5% kapOoHaToB Hatpus, 3,5%
CHJIMKAaTOB HaTPHsl, KOTOphIe BO3MOXKHO HCIIOJIB30BaTh B (h)apMalleBTUUECKHX U MEJULIUHCKUX LessiX. JloHHas mimic-
Tasi IPs3b 10 MPOUCXOKICHUIO M XUMHUYECKOMY COCTaBY OTHOCHTCSI K MaTepUKOBOMY HIIOBO-CYJIL(GHUIHOMY THILY W
MOXET OBITh HCIIOJb30BaHa Ul KypOPTHO-O0AJbHEOJIOTHUECKOTO JIeUeHHs. 3arachl cyib(aTHBIX cojell Ha MecTo-
POXICHNN 3HAYMTENBHBI, TIPH 3TOM CPEAHSS MOIIHOCTH Cysb(aTHoro ruiacta no KOxHomy OacceliHy coCTaBiseT
0,87Mm, a mo CeBepHomy Oacceiiny — 0,91m. OcoObIii HHTEpeC MPEACTAaBIAET MEKKPUCTATbHAS M MOBEPXHOCTHAS
parma, copepKaiias XJIOPHIHO-CyJIb(QaTHBIE COJNM HATPHUS W MarHus. AHaJIW3 COCTOSIHUSI MHHEPaIbHO-CHIPHEBBIX
pecypcoB MecTopoxieHus: Jxakcel-Knbld BBISBHII MPEANOCHIIKM [T PAaCHIMPEHUs] AWAa3oHa BO3MOXKHOCTEH
UCTIONIb30BAaHMS COJIECOAEPIKAIIETO ChIPbsl. IIepCrIeKTHBHBIM HANpaBICHUEM Pa3BUTHS MUHEPAIbHO-CHIPbEBON 0a3bl
SBISIETCSI TIPOM3BOJICTBO COJbI HA OCHOBE XJIOPHZA HATPHsl, a TAKXKe IOIyYCHHE TOBAPHOIO IMPOJYKTAa HAa OCHOBE
cyibdaTa HaTpHs U XJIopHaa Maruus. MUKpoOHoJiorHyeckoe o0ciIeloBaHre 1TOKa3al0 HATMYUE B COJIECOIepIKaIeM
CBIPbE HEMaTOreHHBIX (OpM ranouIbHBIX OaKTepHid, YTO yKa3bIBaeT Ha OE30IaCHOCTD /s IPUMEHEeHHUs B (apma-
LIEBTUYECKON U MEIULMHCKON npakTuke. B IIpuapanbCckoM peruoHe UMETCs BCE OCHOBAHUS IS PA3BUTUSL KOCMeE-
TOJIOTUYECKOM OTpaciy, TJe Ha OCHOBE COUYETAHUS COJIECOAECPIAKAIIET0 U MECTHOIO PACTUTENILHOIO ChIPbS MOXHO
MIPOM3BOINTH IIMPOKHUH aCCOPTUMEHT KOCMETOJIOTHUYECKOH 1 (papMalieBTHUECKOH MPOITYKIIUH.

KaroueBsbie cinoBa: mecropoxaenne Jlxakchl-Kibiu, conecojepikaiiee Chlpbe, TalUTHAsl COJb, CyJb(aTHas
COJIb, para, MUHEPAIbHO-CHIPBEBBIE PECYPCHI.
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